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MONTHLY PROGRESS REPORT THROUGH 31 JULY 1965
LI_ CYCLE TESTS
I. Status of C_clin6 pro6ram: The cycling program has included cells from
the following manufacturers: General Electric Company (G.E.), Gould-National
Batteries, Inc. (Gould), Sonotone Corporation (Sonotone), Yardney-Electrlc
Corporation (Yardney), Gulton Industries, Inc. (Gulton) and Delco-Remy (Delco).
TOTAL NUMBER OF PACKS IN PROGRAM: 135
Cell Type
Total Number of Packs
Cycled Still
To Date Cycling Failed
Ce_is Failed*
Since Last Total To
Report Date
NICKEL CADMIUM (lO-cell packs)
G.E. 3.0 a.h. 12
Gould 3.5 a.h. 12
Sonotone 5.0 a.h. 12
Gulton 6.0 a.h. 12
TOTAL 48
NICKEL CADMIUM (5-cell packs)
Sonotone 3.0 a.h. 6
G.E. 5.0 a.h. NIMBUS 6
G.E. 12 a.h. 13
G.E. 12 a.h. 3rd Elect. 1
Gulton 4.0 a.h. 6
Gulton 5.0 a.h. NIMBUS 6
Gulton 6.0 a.h. 1
Gulton 6. O a.h. HSI 3
Gulton 6,O a.h. 3rd Elect. 6
Gulton 12 a.h. 6
Gulton 20 a.h. 12
Gulton 50 a.h. 2
Gould 20 a.h. 12
TOTAL 8O
SILVER CADMIUM (lO-cell packs)
Yardney 12 a.h. 2
TOTAL 2
8 4 i 34
4 8 2 57
9 3 i 29
5 7 0 59
26 22 4 179
6 0 0 0
6 o o o
lO B o 14
1 0 0 0
6 0 0 0
6 0 0 0
i O 0 2
3 O 0 O
6 0 0 0
6 0 i 3
5 7 o 28
0 2 0 6
6 6 i 21
62 18 2 74
o 2 o 16
o 2 o 16
SILVER ZINC (lO-cell packs)
Yardney ]2 a.h. i
TOTAL I
o i 6 6
o 1 6 6
SILVER ZINC (5-cell packs)
Delco 25 a.h. 3 0 3 . 0 lO
Delco 40 a.h. i 0 _ i _ 0 2
TOTAL 4 o 4 o 12
*All failure analysis results are cumulative.
pages 5 through 40.








Q Test Parameters :





(2) Voltage limits per pack on charge:
(a) 1.55-+ 0.03 volts per cell at 0° C.
(b) 1.49 + 0.03 volts per cell at 25 ° C.
(c) 1.45 + 0.03 volts per cell at 40 ° C.
(3) Depth of Discharge:
(a) 90-minute and 3-hour orbits:
1. 15 percent and 25 percent at 0 ° C.
_2_ 25 _ercent and 40 percent at 25 ° C.
_. 15 percent and 25 percent at 40 ° C.
(b) 24-hour orbits:
1. 50 percent at 25 ° C and 40 ° C.
(4) Orbit Times:
(a) 90 minutes--30-minute discharge and 60-minute charge.
(b) 3 hours--30-minute discharge and 150-minute charge.
(c) 24 hours--l-hour discharge and 23-hour charge.
Nimbus Packs :






(2) Voltage limit per pack on charge:
at each temperature.
charge.
1.49 ± 0.03 volts per cell
(3) Depth of Discharge:
(a) 15 percent and 25 percent at O ° C.
(b) 25 percent and 40 percent at 25 ° C.
(c) 15 percent and 25 percent at 40 ° C.





(2) Voltage limits per pack on charger 1.50 ± 0.03 volts per cell
at both temperatures.
do
(3) Depth of Discharge: 50 percent at both temperatures.
(4) Orbit Time: 24 hours--l-hour discharge and 23-hour charge.
Silver-Zinc Packs:
(i) Ambient Temperature: 25 ° C.
(2) Voltage limit per pack on charge:
at'25 ° C.





1-97 ± 0,03 volts per cell
40 percent at 25 ° C.
25 percent and 40 percent at 25 ° C.
(a) 3 hours--30-minute discharge and 150-minute charge.
(b) 24 hours--l-hour discharge and 23-hour charge.





(2) Voltage limits per pack on charge: None. Limit is controlled
by the third electrode voltage:
(a) 150 millivolts at 0° C.
(b) 300 millivolts at 25° C.
(c) 300 millivolts at 40 ° C.
(3) Depth of Discharge:
(a) 25 percent and 40 percent at 0° C.
(b) 25 percent and 40 percent at 25 ° C.
(c) 15 percent and 25 percent at 40° C.
(4) Orbit Time: 90 minutes--SO-minute discharge and 60-minute
charge.
3. Data:
a. Under normal operation, complete data is scheduled to be recorded
every 32 cycles on the 90-minute and 3-hour packs. On the 24-hour packs,
complete data is taken every eight cycles.
b. The attached data sheets give end of discharge and end of charge
voltage readings for each cell on eachcycle recorded.
4. Ca_acit_ Tests:
a. Before cycling, each pack was given a capacity test at its respec-
tive cycling temperature. This check consisted of a c/lO charge for 16
hours followed by a c/2 discharge to 1.O volt per cell average. After
each 88 days of cycling, each pack was discharged immediately after the
end of the regular cycle charge period, at the c/2 rate to 1.0 volt per
cell average. The pack was then recharged at the c/lO rate for 16 hours
and discharged at the c/2 rate to 1.0 volt per cell average. The pack was
then recharged at the e/lO rate for 48 hours, voltage limited to the cycle













_ o _ o
r_ r_
0 -I_ 0




O O O I1)
0 0 o 0
•_0 "_0
_ _ ._ _





cO b-- .-=1" _
b- o0 _- t.D r--t ux
































































































Or_ CO b-- Lr_ 0 OJ LD _ _ kid O_
r-I b- (2x Lrm kO r-I
Oq
i
kO Om OJ kO
































































u_ O_ Ox kO b- _ 0 b- oO rd
|ii
oq _ Lr_ Oq b- _ CO _1 0 04
b- _ _0 Oh Oh _ CO CO O_
, ,, i, ,
04 C_l 04 04 _ _ 0,t OJ 0,1 04 C_I
/
i | i






































































































',o cO ,-.-t 0
r-4
co Ctl O_ 0





























































































































cO 0 od Lm
O_ b- 0 020", 04 ,-4
o'h .-_ ,-_
]_OVE £I
o'] cO b- 0 O_ Cq
_01,I,I_0£ H





































































































































































































o o w bO
H o o_
rJ_ % -o
DD % m % %
m bO o _ o o
0





,--I _ 0 0

















a ,ii i | i
_DVa
_< _-_ o







NI.cl -O % %


































































































, ml • ii
0
,,- ,, ,,, . i
LF_
-,.-_

































































































































u'_ ._ 0 _
_ _ o



















































































































































rn _ _ tn
r-q o ,--4 _ r-l ", ,-q o










_rl ,_ r/l ttl r/l
•_ _ _
@_', o






















r-_ Ol O_ M) rr3






%-, %-, %,,, %--, _, %-, %-,




























kO oO kO O_ o_ um OJ
_ um om b- um <0
,--I u-,, H u'_ 04 0 O_
cO kid _ kid






























_ 0 _ _
, t i i IHI
0
, ,,, i
, | _, i •
o_ _o _ o
0 0 0 0 O
0 .._ 0 0 0
o i
; \






























































® bD _ hi?
-PrH
tl0 _
(I_ 0'1 (D ul
o "H 0 -r_
_4 _ _4_
4-_ _















O'x Ol rq O c,_ O
c,_ cO oq _" kO E-" CO
, Ol H Ol 0_ , H r8 r-_
$ _ b _ ° °O O
I.Fx
A
























































_ 120 t'-- M_ CO
r-t r-'l r'4 r-t r-I
0 0 0 0 0
























































04 0 O -_
04 _ OJ O_
CO O O CO
u% kO 0_ CO
u_ O










































, ., ,. m,,., , | . i . i
• . m,
tf_

















































































nu m mm u



















,__ o m ..i.o
o_ • _
o4 _4
O_ _ _ 0
•,%0 0
r--I _ .,--I O -,-I .,-I




























































































































4 _ ap 4._























































































































































































nd O -P _
r.fl _ IU r.fl ¢1
.P nzJ -P O
,-4 (D ,-4 P_
0














_@; t..) _ 0
-,-I














































































































































i--] O i-I III
_.,-I gl
•H ,'d 1:::1 _:11_I::l -H
o _a
| •
oq o"1 ,-I r'_ oq _ O_ O'x
O_ O_ O O CO I_" O kid
["- _-- OD CO O_ _ la%H ,-4 ,-I
i i i, i •
i
. i




m i m i I m I I ,,, ,, , _, ,,, ,, , m
tl% I._ ....
| i i E mml |" i im I mii m I I I
36






































0"_ ['- u% 0"_ cO b-
0 0 r-I _ r4 :-4
P-I _4 _ _ _4 _-_
o























,- ,i| , i i ii i i jl, i
0 0 ....









































































































































r--I 0 (kl O'x b-O'X ,










































or_O 0 CW or_
















.... if li_ -, .






it ,, , •





























































• • • • • • • • • • • • • • • • • • • • • • • •
vn,. q'.... 9..... 9.,.m qJ.,... _.._ _....... 9..,.,. 9.,..,. 9.,,,* _p,,.. _.,.. qpm. V... 9,...,. 5p..._ W..._ qp,.m.g..._ qpm.. qp.._ W.._ _,.0 _.
• eP • • • • • • • • • • • • • • • • • • • 0 • •
• Q • • • 0 0 • • • • 0 • • • • • • • • • • • •




oo 00 oo 00 oo 00 c_)0"_0"_0_ O_ O_
































u",,-- C _'_O-.,_ ._ " _'_'__,",_O O",_._. _'_TM
O_-.n'- e_ O O O O O O CD O", OA O_















,-- O oe,.%9. ,-. P-. u',.,...O ,..O t'-- U% O%e,4
..... " "
e,% u'xoo ¢,4,,o Oe4CO O.--'t" O_ O _
















_ ... .... 0.0



















































.d- ,-- .-- c,,IO 00


























































































































O_ OCO oo 0_0
_. t_ ..,__-'-.._-





































0 _ __0_ __
_ 0 __0_ 0__0
_ _ °°...° ..... •
000000 000000
_ 000000 000000































































_-- O -.g"ko O or_ t'-.e_ 00-._- r'-.
r'--cO O0 oo O_ O_ O_ O O C) ,-- ,--
oo co oO oo oD oO cO OA O_ OA C_ O_
e_Aer_C_,I(_,l_e_'_(',4,--,--c,4,--,--
• ._ .i "ill • . .L._t.._ l.J"% U', U"%I..._U'_
o<-io<_j6jjo<jj
r-- O-J- _ O er_ r--.o4_g- oo ..J-r---
r'--oO cOCO O'_ O'_ Oh C) O O ,-- ---






























































CO CO O0 O000 O0 O0 CO O0 _'D O0
¢q _,'_.00 --_":X9 ,---kO CO eq I'--.



























































































0 C_l e,_ O_l e_ o_1 .._" ._d- t"_ Lr_ e_l _0
0 e_l o_l o_I o,,I o,_l o_1 i.r_ Lr_ u'_ ._d" _r_ i.,,_
,r,-- • • • • • • • • • • • •
• • • • • Q e • • • •







-_" .._" r"%t.._ _I xJ_





















0 _,-" 0 O0
('_, ,-- 00"_CO



















Lr_ _ 00000 00000
Lr_o_I _ 00000 00000





"_" L_ 00000 00000
I--_D 00000 00000






























































































•"_,.,• (7", L,_,CO o_'_ 0o_ I'_. u", r._
tz3 P_D_ _-,GO,,D cO P.-.. I'....,co _0
• • • _ • • o • • •
........
<_C <<OD 0 m-- t.r_O0 _Y_ P"', 0
<'_ u",<O \0 r--.r---oo oo O_


















































wo _ _- .._ _-_- Lr_ _r_ ur_ ur_ L_ _r_
o-0

















































































_ _r_ _r_ Lr'__r_ _r'__,_ cr_ _r_._._ e_,or__ eq.._ c,q_
• ._,q "_ .........


















0 _ 0 0_ 0 0 0 ___
_ noeootooeo PoQoeoQeoo
_0 _ oeoooeeee eeeeooloe
W_ _ eoeoeQooo oo_oooooo
W _ __ __ _ _ __
_ o_eooooeo oooeoeeee
w_ 0_0__ 00_ 00__
Qoooooole oOOOOOOO0
0 _ 000000000 000000000
_ _ 000000000 000000000
_ 0 000000000 000000000
_ _ 000000000 000000000


















0'_ _-- L_ ;-,_ .,.:_: .--.q 0 F-... 0
m... r'.,., b'-.. r---. _ cD cC cD 05
_? C:-, 0"_ G_ 0 ',-- c_ oq r,'_













































































































• • • • • • • •




























_ _ eee0e e0e_m
_ 0 00000 00000



































































































































































































¢'r%O,I ¢',,Ieq O'%O4 eq 04 Oq 0404 Oq 040000 O ,-'- ¢'_ ¢_1CO U'%,-- O'%
00000%000000 r", r'... ',.O kO I"- r"- r'.- cO r'-. r'-. r',-,_.O
_ . .___ . . . . . ............
-% 04 e40_ o_ O_-.T _ O O% O%
•- O ,--O O_ (_ o4 04 04 ,--O
e_ u% O_e_l O.a" 0 nr_cO Oee_
,--,-.,--O4_.a_._J-._-U.%14%
CO_O00_O_O00_O00COOOCO
CO O%%_ O_ _,-- e_,-- ,--,--re%
OOOOOO00 m-CO O0 0%O_O _O
c;dc c dc c c dd 






























































































z 0 0 oO e,_.._'
'"0 000%00






























qpm, gm,, _,u, qp,u- 9,m
OOoOt
OOO000
































-- _ __ 00_0_0































































r--0"%Om,. 0% _0 o0 cO ,--O cr_ r'-O ,---.T_-.T o0 -.I"-'_-.1"_ O
u% u-__D u% u% u% u% u'%_,0_ u% O O O O ,---- u%,-- ,--O _..I"
_O o,,I-.I",--O_e4 r,,.---.J"r,,.O
•-- e4 e4 r_ ,r_.a"-I"u% u% un _.0
o0 (:0o0 00 00 00 00 00 00 _0 00
r,.(_ u% 0'_.0 u%-.I-_o _ u%..I-










































_r___-u%e4 "%-1" :_%_-1" e,%.%
00_0"_0_0_0_0"_0%0_0"_0"_










U%,-- e,,Iur%e_I0 D--0"%_ u% (:;_
•--'.000 t'qe,%r'...'%,--,--e_e_

















































_.OxO O _ u%,-- O--I" _r_.
O00000 r',.r,,.r',,;-,-r',,00r--.


















































_-u'_._" _ _ L¢_O __
























































































•a" _% m-,-- 0_...T 0_ o0 -=1" N r_ r_'- r_r_









































• • • • @
OoOoo oOooQ
O_cO ,,.- o4 n"_ O00 O-_ OCO
O_O_O O O u'%-.'t" u% u% u%-.T
_,Z,7,7 " " " " " "q_, lpem lp,,m ,pm _,,0 qptD
u'%00 O'%_ O'% COO0 04 _ 0%





















































u_" u_ u_ u_ u'_O
@ • • • • • •







-.1"00 0_,-- nr_nr_ ¢_
• .-
-.t"-.l"-=t'_OxO,,,O_,O









































qumu _..m ,pm... qp...., qpum g...... 9....u.
q_. _ _ 5pm qpm' qJmm qPm"
N e,_ m e,l e,4 mN
• • • • • • •
moooeoO


































0 _ O__ '__
_ _ • • e e e • • * e *
_I _ • ° * • o • • • • •











,X,X_ " " " " " "q_,V,e,,,,qp,,_Wteog,,m
..,_"i._'_I_'_N NNNv--N



































































r-._o ..T_ r-...Tee%m- -'%e40_
-----,--,--,--0,--,--,--,-0
0 e4 r_.O_ r-.,- ._-t-.e4 _--0
,-,--,--,-e_m%-'%._'._'u%
O0OOOOOOCOCO00COCOCOcO
• • • • • • • • • • @
qpmmqu.m qmm 9m" q_n _U_* _l_. qp.en _ I_.. 1_.
mm m mmm mmmm..:l-
• • • • • • @ o • • •
ooo_ooooooo
oeeooooooo@
,'%e_ 0%0 0 0%U'% r_.---U%
r-.r<%0 r_,,o_ _ ko r,._X)%o
•....______
r- r. r- r. r. r.
o e4 r-.o% r-.,-..I"m,_ r-.o
,- ,.-,- ,.-_ cv%._ e,-%.a_.a_-u%



















































_0_0 u'_._ ;_,.O0 ,,-.00._ 0._1"-_- O0
O_ 0_0'_ O_cO 0'_ O_CO CO O'_CO 0_0_








u'% 0,1 _,.0 l'.-O ,--_00"_04 O_ O.a" O4 _.-
































































• @ • • • • • @ • •
kO m-_D O0 %0 _0 m_O m _D
_ _ _ _ mmmm m
•p... qp.,.., q_... _,m. 9....0 qlu_ qu,.. _..0 9,.._ g..,.m
OOOO • OOOO •
__ _ __ 0
eooo • ooeo •














































































_'%._ ',0 0% m- _v% U%

























































@ • • @ • • • @ @ @ • @
ooeo@o ooeooo
@ooooO OoeOOO













































m r_O r.-O 0 mr_or--o 0



































































































































O_ _ _ _ _
eoooooooooeooo
CO 0400 O_O%O m,-_O..T O4 r_ O_U%._"
O O 0_O_ O_O%O_0_O_O'_ O_00 C0 00
•- e4 r'-.0%_D 04 o_ o_,-- ,-- O I"-_D _D
U% .._ ..T .a" ._ ._" .a" ._" ..T .a_ _0%0%
0"%,--"r,%00 000 _ U'%00 r,'txO ,.-- %_0
_.0 r_ I'_-r_oo O00_ O_ O_ 0 0 ,'- ,---'--










0 .=- 0% re-.I-,, o4 _) 0"_ o_; O'%xO oO xO _,,_ o,I
















































































_,--_ _,--_ _%_ r,_,_ _--
__ 0%_ ,'- ,-- 00 -'- _
• " " " " " ,Z,,_,._,._,._4.-.T-.T.a ...T-.-I'-.T
--J O0 a:) 0"_ O_ 0 0
>-c;
0000 0%0_0 0


















































zo _0 r-.,.cO e,,lu*_._n'- 0 ur__,'_00 u"_r,,,.,,O
"'0 0 0 0"_0 0"_0"_ _r_,,.O_0 ,,.0 ,,.0_0



























































•_" ,-- U%N .a" 0







































O_ o_ ,,00.0" O0
xO r--r,,,O_OO00
_,_"_,_'_r_
O_ e_ ,,00.0" O0





















































































0_00 _m. p_,-- 0".04 _ 0-_" r_,_ C_I
8"-.°--r',-r',.D'- " "•








































































O_ 0_,'- 00_ O_ O_ 0_0_ O_
CO ,-- _ r-.- 30 -.'l" 0 N ,-- o_l






O0 ,-- _ _.00.._" 0 ¢_1 ,-- N


































































































n"O a_ 0000000 0000000
I=1 __ • • • • • • • • • • • • • •
a-a:
"_" _, _ 0 _1" O_xO ,--.d- 0 _t o_ _"_ ,- -d- ,-- ,,--
1.1.1r_ o,I O0 CO O0 O0 CO CO ._'xO u'_ I._...1" ._" I._
I--0 _0 04000000 o4,-----'-,--,--,--
ooooooo ooooooo

























































































































___ • .... ,0o
m.._%00 ,--O%,---.T


















_ _ • • • • o • e o o o o e o
_I _ • • • • • * • e • _ s o o
0 _ oooooeeooooeo
O_












o_ ,,.D 0"%0 04 _ u", u%-a"-1" c.r% ,.r., _,,,
OOO,--,--OOOOOOOO
..T _,O ,-- r,%,-- u'_O0 ,--'1,,O O'%..1" _O 0"%
oOOOO'%O'_OOO,-----,'--e,4o404
o0 (r_ O_ O'_ t.n e,_ ..T ,,D ..T _ o4 -.T ..T
• • @ •


















_0 _ • • • • ° • • • • •
_a 0000000000
_0 0000000000






<! _ • • • • • • • • • •
























• • • • • • • • • •








-" . . ........
_,_idldiJid
,-" r_ r_.o0._- Oe4 -- ¢%1 u'_
..'I'._'-:I"u%_ r_._00 CO _0
N'..0".00 {'f%N e,'%u"% N R'%
r,,'%N e4 .'_ el% _"% ef'_ _'I" _,_r_el%
,1, :,.:,.:,.:,.:,.:,.:,.:,.:
,-- _ I_00 .a_"0 e4 ,-- e_l I.,%















































_ __ __0 _
oeeeoooooeooo
I'--',0_ I',-I'--0"_c%1.__ 0 :_'.0 e_l
COCOCO00QO 0_0 0 0 0 0 0 0







0 _ _0 ___
ooooooooeooooo
r--.d'-_ O m-uric4 r'-,._m N -%Oe4
e4e4e4-%O,-,.-,--,--,--e4,--,,-
•



















_0 _ • . . • 0 . . . . . . . . .
<_ 0000000 0000000
_0 0000000 0000000
_ _ eeeeeeo e,eeeee
_ ___ _N_O
0_0__ 0__

















































































































































__ _ 0 _ _0_ _0
__0_ 0 0_0___















u% (Y%_'__-"._"0 C% _---T ,--
u% u_ u_ o4 o4 o% e_4o4 _v%o_










































Z 0_-.,_" _ ',,_ '_0 I_.. r._
"_0 0"_00 _r_ _ ¢,_ e_ e_l
_" _ ....
• %0 n 0
°z > ._,4_ ._,4d
.o _ _,.o,.. ...,or..
¢,_ .,,J<= _c;





















































































0 _ _ _
eoooooooo
_-'NNN(_INNP_--




qpm- _ qpe_ _m, 9m- qJ'm qpm, _ (Imm
@OOOOO0@O
O@OOOOO00












































_"_._ r_',D C_O_ 04 ,,'- _ _ 0_0_0
O_O_O'_O_O_O_O_O_CO 0"_ 0"_00
















































O_ 0% O_ 0 ,.- O_ 00_ O_ O_ 0 0"_ O_ O_ u'% r--_O _0 r'- r',. I--. I_ I_ r_ oo _o r_ ko u-%
_0"_00_00_(_0_ NNNNNNNNNNNNNNN
• .__________....... • • • • . • • • • . • • • • •














































t'--_D00CO O'_O_:X) O_e,I 0,-- O_
,-.,,-,0404,--,--,--,.-,--0404o,,I,-"
u%c0 u%04 O 0_ce_ :_-1.._-r'--um-.n'--"









O ,- _.0e40 O ._",--0_ m- 0%-% 04 O_
O m-_O _0 _0 u% um u%-T u% u%,.0,,O u%
.;----- :-------





































































































































O_ 00_ 00_ P_.,--,--04 o,l
O_ 0 0"_0 0"_0%0 0 0 0
04,-00
0000
_)-T-_'-.T-_'-:_-.T._" _'..T -_"u%..T-.T ..T
----------=----
%0 I',.U%%0 U% U%-_ u_ U% U% U% U%-.T U%























































0 0 N I_-_1" O_ 0"_0 0_10 -_" I._ e"_
0 04 U'_ 0 ,-" 0 ',"" ,,'- _ e'_ ,'- ,--









.... . . .r_r,.,,.I._r,.,..P,.r,_r,,,,.



































CO '.0 r'_ c,% ,-- 00 u'_%0
O_ O_ O_ O_ 0000"_ 0"_
.... _.
O4,.O _'%-.n"',.O O%U%CO 0"%









u%O0 _ tm00-.T _(;_O 0%
-.T _- _--_-_0 04 I"-.o4 m-O%
.... -,;- •..
o40m-O%_..J'O_N













































._- I"-.o4 .--00000 CO -- 0"%0 _ 0_0_
0 _- .-- ,-- .-- 0 --- 0 -.'I"u%-.'l-u%-._- -.J- ._-














































"_ ,'---P .co cO O'_OA













Z O_ O_ 00_ O_ _ ,--0 ,--0"_O_ 00_
"'0 OO _ O_CO cO O0 o_I,--_--0 C_ ,--0
0"_ • • • • • • • • • • • • •
Q_
v<= ° . . .
<_._J ,-.,.-_- _- ,--_- _.._- ,-._-._- _..
_-0





























































CO O0 _'_ m,- U-%30 CO 0 0 O0 _.0 0"_ 0
O_ 0"_ 0"_ 0"%00 0_0_0 0 0 0 0"%0
u%oOOO,--OO.,TO'_OOG_OOCO0'%
























































oo 04 O_ r_,--04 i'-,._- ko ko u%
0,'- 0 0,--,-- 0-- 0 0 0
_0 O0 O0 r_-0 ,--oO _cooo r_.
0000----- 0,-- 000
qp.n... 9...... _...0 qp,,.,- 5p.... qpe_ 9,..0 g..,,,, qp.,... _.,,,. q...
0,-- ,- 0,----- 0--- 000






_ c0 -a" :X) ,.O ,-- r_'_.a" O m-.a"
_F%LO,LFlU'_F%U'%L_LF%_D U'%U'%
_< • • • • • ._ • • • •
_0
oeeoooooeoo




O ...T N O .a" u% u% _0 ...J",,0 e4 e4
O00 .- O'O 0_0_0_O%O O O
_0_ 0"%_r_,- O O ,.---T ,- --














































































































































O r'.O _O e4 e4 %O _ r_ O



















N_ _ ooQoooo_o oeooooooo





_ _ NNNNNNNNN ___
_ _ ooooooooo oeooooeoo
OOOoo0000 OeOOOOQO0
OChO0000 _-,"_-O_-_--N,--
• • qP • • • • • • • • • • • • • •




































































mmm_ mo o o _ o





,,.O uJ ,-- L'_ r", L,", 00'_ O_ C) _.D e',l 0 ' ."_
Ul _..I
,'1- n O
0 0 0 0 _0 r-,._y_ r_. 0 0 ,...c,,_0




























































_" U'%!"- U'%..t" _0 _0 r.,xO ,-- I',- I'_
,.-,-- 0,-- 0000,-- N 00
,-:,./,./,./,./,./d.,./,.:,.:,./,.:
0<-io_-_ " " " "
CO ,--u% t_) O_ e4 u%._" 00 Oee_




































































































o"_O0 U% U'%,--e_l._ o_ ,=.*,=..%D 0
• . , . . . .__ ._ .
U'%I,Z%t/%I**'%I._%I./%I,/'%I./%12%14%_ 12%














































O_ O_ O_ O_ r-,.oo _o oo oo r-,. r'-. J-,, r-,.
O0000000_OOeO



































































"- _ _ _ _ _'- _-" _ -=_"..=I"-.=1-.:1"...d"_'_ -_t" -_1"._"
• • • • • • • • • • • • • • • • •
_m'q'_"9"oqp""V'--9"9""_,,,oge,,_um
_ _ '_0 N i"_ I,._ 0"_ 0"_ N
• ....


























































-_" O 0%_0 _N O O O
  ;ilddldJ
m" O ," ,--%0 e_l,--e4 N



































































___ NNN NNN NN
0eoeeee 01eeeeo0
O C0 O4 -_"U% U'%,--
00 m-r--r_.%0_0_.0
_O_N_
,,0 r--cO 0%0%0 N
0%0"%0"_0 0 0 0
r'- 0 u%O%e4 u%00


































































Z C) I_ I',,, or_ I',,. _) I',_
























cO I"_ r'_a_ <_ co _
I",,• _:_ + • • • • • o
"_ .,.,I
0 _ • • • • • • •
ZZ r',l O'_CO CO r,.,. 0 r...
0 uJ a:) ..:J- ,,-. o_ r_ t._ 0"_
%_I-- .--I O -'- C'_lC_l _._I" ..I"




































_ 0 _ _0 _N¢ _ _ N_OON_
_ Z _ QeO0000 Qoeeooo oellooo
_0 _ eeeeeee eeeeeee eoeoeoe
_ _ ___ __0_ NO_O00_
_0 0 _000_ ___ ___
_-- >_ eeoeoeo oeeoooe ooeooee
_N eeeooee oeeooeo oeeoeeo
_0 _0_0_ ___ ___
ooooooo eooooeo oeooooo
.J







_ ooooooo ooooooo ooooooo
_ ___ ___ ON_N_
_0 _ • • • , , e , • • • , • e o • • • • • e o
_0 0 ___ ___ ___
_ _ Ooooooo @ooo@O0 ooeooeo
_ _ 0__ ___ _ __0_
_N eooeoeo eoeoooo ooooooe
oooooeo oooeeoo ooooooo

















•--CO.,T N 0 I',.e_ ,--O0 ..T¢_40 i',.¢_4





_ OOOOO00 OeOOOtO 101t91t
_0 _ , o • • , , , • • • • o • , • • o , • • •
{O O NN_NN_ ___ ___
_l )_ OtlllOO OOtOtOt tOtlOIO
UN t11tllt OOttOII Itltlit
_ _000_ O__N_ _N_
_0__ _0__ ___



























































































f_ er_ 0 CO_D r_O0






















r_ r_ Oco,_o r_oo
_0 r_oooo o_o o
_j
(.9
nl
OI
_J
_O0
Z--
Udr-_
D r--o_
OO_Oh
m w
1.-¢_
OL9
n_
Z'r
L_.J¢0
Z c_'_O0
O00
U_
Cq
W
r_
h-
n_
Ud
Ld
H-
b-
OO
W
F--
O
-a"
_-tn
w
r__j
O0
r_
UJ.J
_._J
rn
r_
0
e40
I,,41,4
• Q
IM _-'-
e'4 C'_
C'q _.-
C"4 C'_I
0,--
r'-._
D-..e_
e_ ..I"
• •
or'...
..I-un
,'-_O
COUr%
Oe4
OOO
O'--
Oe_
O_
,Zd
@ •
CM_-
¢_CM
• Q
• Q
(:30
COCO
c_4_
O_._"
-.T -d"
xOO
0Or,%
000
O0.T
,,.O-.I"
OO
,.:d
.d'-_
_'-0
._- __-
,--0
,"0
c",4 _-
• ID
0,"-
O0
• @
I ..........
